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Applicant's arguments with respect to claims 1-4, 7-12, and 15-58 have been 
considered but are moot in view of the new ground(s) of rejection. 
The Status of Claims 
Claims 1-4, 7-12, and 15-58 are pending. 
Claims 1-4, 7-12, and 15-58 have been rejected. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1,11, 15-16, 18-20, 24, 31-32, 36-37, 50, 52-54, and 58 are rejected 
under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as the 
invention. 

In claims 1, 36-37, and 58, the phrases " an acid product comprising" and " the 
product composition of (a)" are recited; furthermore, there are two ROHs .which have 
the same definition. 

This expression " comprising " is vague and indefinite. This is because what 
the meaning of the phrase "an acid product comprising " is that the acid product 
may contain many additional components. The expression of " an acid product" 
would mean a single product. Furthermore, there is confusion as to what the 
product composition of (a) is made up; it is very unclear whether or not the 
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product composition is the acid product from the defined claims. Moreover, since 
two ROHs have the same definition, this can be redundant. 
An appropriate correction is required. 

In claim 11, the claim is redundant as in claim 1. Therefore, the examiner 
recommends to combine this limitation with that of the claim 1. An appropriate 
correction is required. 

In claims 15, 16, and 18, there is the same repetitive(d) step. This can be 
confusing since there is a (d) step in claim 2. Therefore, the examiner recommends to 
change from the (d) step in the following claims 15, 16, and 18 to (f) ,(g) , and (h). An 
appropriate correction is required. 

In claims 1 9 and 53, the phrases " an acid product comprises" and " 
concentrating the acid product ", and "the concentrated acid product" are recited. These 
phrases are vague and indefinite because there is no clear cut-definition for the acid 
product and what is the difference among " an acid product" , " concentrating the acid 
product" , and "the concentrated acid product." An appropriate correction is required. 

In claims 20, 31-32, and 53-54, the phrase " the (concentrated) acid product 
comprises" is recited. This expression "comprises" is vague and indefinite. This is 
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because what the meaning of the phrase "the (concentrated) acid product comprises " 
is that the acid product may contain many additional components. The expression of 
"the (concentrated) acid product" would mean a single product. An appropriate 
correction is required. 

In claims 50 and 52, there is the same repetitive(d) step. This can be confusing 
since there is a (d) step in claim 38. Therefore, the examiner recommends to change 
from the (d) step in the following claims 50 and 52 to (f) and (g). An appropriate 
correction is required. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-4, 7-12, 15-23, and 36 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Jung et al (U.S. 4,31 1 ,851 ) in view of Takahashi et al (U.S. 

4,894,188). 

Jung et al teaches a preparation of carboxylic acid esters with BF 3 alcohol 
complex catalyst ( see col. 1 , lines 1-4) as well as the recovery and recycle of BF 3 
alcohol complex catalyst used in the carbonylation of olefins such as ethylene and 
propylene to produce carboxylic acid esters by reacting ethylene and propylene with 
carbon monoxide( see col. 1 , lines 50-52) in the presence of the catalyst prepared in 
using ratios of from 0.75 to 2 moles of boron trifluoride per an alcohol ( see col. 3 , lines 
1-2). Furthermore, when a less than one mole of the boron trifluoride is employed, the 
catalyst is a mixture of BF 3 . CH 3 OH and BF 3 .2 CH 3 OH ( see col. 3 , lines 2-5). 
Moreover, the reaction may be performed at a temperature of from 0° to 100° C. ( see 
col. 2 , lines 28-29) at a pressure of from 10 to 300 atmospheres ( see col. 3 , lines 53- 
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55); also, for the separating purpose of the methyl isobutyrate and methanol distillate, 
the operating temperature ranges are from 50° to 200° C. (see col. 6 .lines 34-45). In 
addition, it is recommended to use solvents having from 6 to 20 straight or branched 
carbon atoms (see col. 3 .lines 34-37) for the process. 

The instant invention, however, differs from the reference in that the olefin is 
isobutene, a molar ratio of ROH: BF 3 is from 1.6:1 to 4:1, the use of methyl-t-butyl 
ether is not mentioned, and the product composition contains less than 3% by weight 
carboxylic acid. 

Takahashi et al teaches a process of producing fatty acids or their derivatives by 
reacting an olefin such as isobutylene (see col. 2 .line 25), carbon monoxide , and water 
or reacting an alcohol or its derivative such as methyl-t-butyl ether (MTBE) and carbon 
monoxide in the presence of hydrogen fluoride catalyst (see col. 2 , lines 7-11). 
Moreover, the reaction products containing pivalic acid and methyl pivalate are 
prepared from n-butylene, i-butanol, t-butanol, methyl -t-butyl ether or diisobutylene in 
the presence of hydrogen fluoride as the catalyst (see col. 4, lines 18-22). Furthermore, 
the reference does indicate that an acid catalyst such as sulfuric acid , hydrogen 
fluoride, and boron trifluoride may be used extensively in the reaction process (see col. 
1 , lines 17-21). 

With respect to the molar ratio of ROH: BF3 from 1.6:1 to 4:1, the Jung etal 
does teach the preparation of carboxylic acid esters with BF 3 alcohol complex catalyst 
prepared in using ratios of from 0.75 to 2 moles of boron trifluoride per an alcohol; in 
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other words, the molar ratio of ROH: BF 3 is from 1 .3 :1 to 1 : 2. The claimed ranges and 
prior art do not overlap but are so close that one skilled in the art would have expected 
to have the similar reaction condition in the absence of an unexpected result; a prima 
facie case of obviousness may be overcome by a showing of the unexpected result. 

Concerning the product composition contained less than 3% by weight 
carboxylic acid, the reference is silent. However, the Jung et al does indicate indirectly 
that 6% of impurities containing carboxylic acid is obtained by reviewing the passages 
of Example 1 in which all of the propylene is converted and the selectivity to methyl 
isobutylate is 94 % (see col. 7 .lines 27-29). Therefore, it is possible that ,as a result of 
the process, the product composition may contain less than 3% by weight carboxylic 
acid by routine experimentations. 

Jung et al is directed to the preparation of carboxylic acid esters by the olefin 
with carbon monoxide in the presence of the BF 3 alcohol complex catalyst. Takahashi et 
al expressly teaches the process of producing the methyl pivalate either by the 
reaction process using isobutylene or methyl-t-butyl ether (MTBE) with carbon 
monoxide in the presence of the BF 3 catalyst; they are equivalent during the process. 
Therefore, it would have been obvious to the skillful artisan in the art to have motivated 
to employ methyl-t-butyl ether (MTBE) as a starting material for the preparation of 
methyl pivalate as an alternative because both references are directed to the production 
of carboxylic acid esters. 
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Claims 24-35, and 37-58 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takahashi et al (U.S. 4,894,188) in view of Jung et al (U.S. 
4,311,851). 

Takahashi et al teaches a process of producing their derivatives of fatty acids or 
their esters by reacting an olefin such as isobutylene (see col. 2 ,line 25), carbon 
monoxide , and water or reacting an alcohol or its derivative such as methyl-t-butyl 
ether (MTBE) and carbon monoxide in the presence of hydrogen fluoride catalyst (see 
col. 2 , lines 7-11). Moreover, the reaction products containing pivalic acid , methyl 
pivalate, isononanoic acid, or the like are prepared from n-butylene, i-butanol, t-butanol, 
methyl -t-butyl ether or diisobutylene in the presence of hydrogen fluoride as the 
catalyst (see col. 4, lines 18-22). Furthermore, the reference does indicate that an acid 
catalyst such as sulfuric acid , hydrogen fluoride, boron trifluoride or the like may be 
used extensively in the reaction process (see col. 1 , lines 17-21). 

The instant invention, however, differs from the reference in that the acid 
composition containing the molar ratio of ROH: BF 3 is from 2:1 to 4:1 , methyl-t-ether 
is in contact with phosphoric acid, and the molar ratio of methyl pivalate to nonanoic 
methyl esters is 4 or greater. 

Jung et al teaches a preparation of carboxylic acid esters with BF 3 alcohol 
complex catalyst ( see col. 1 , lines 1-4) as well as the recovery and recycle of BF 3 
alcohol complex catalyst used in the carbonylation of olefins such as ethylene and 
propylene to produce carboxylic acid esters by reacting ethylene and propylene with 
carbon monoxide( see col. 1 , lines 50-52) in the presence of the catalyst prepared in 
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using ratios of from 0.75 to 2 moles of boron trifluoride per an alcohol ( see col. 3 , lines 
1-2). Furthermore, when a less than one mole of the boron trifluoride is employed, the 
catalyst is a mixture of BF 3 . CH 3 OH and BF 3 .2 CH 3 OH ( see col. 3 , lines 2-5). 
Moreover, the reaction may be performed at a temperature of from 0° to 100° C. ( see 
col. 2 , lines 28-29) at a pressure of from 1 0 to 300 atmospheres ( see col. 3 , lines 53- 
55); also, for the separating purpose of the methyl isobutyrate and methanol distillate, 
the operating temperature ranges are from 50° to 200° C. (see col. 6 .lines 34-45). In 
addition, it is recommended to use solvents having from 6 to 20 straight or branched 
carbon atoms (see col. 3 .lines 34-37) for the process. 

With respect to the molar ratio of ROH: BF3 from 2:1 to 4:1, the Jung et al 
does teach the preparation of carboxylic acid esters with BF 3 alcohol complex catalyst 
prepared in using ratios of from 0.75 to 2 moles of boron trifluoride per an alcohol; in 
other words, the molar ratio of ROH: BF 3 is from 1.3 :1 to 1: 2. The claimed ranges and 
prior art do not overlap but are so close that one skilled in the art would have expected 
to have the similar reaction condition in the absence of an unexpected result; a prima 
facie case of obviousness may be overcome by a showing of the unexpected result. 

Regarding the methyl-t-ether in contact with phosphoric acid , Takahashi et al 
does teach the use of the acid catalyst such as sulfuric acid , hydrogen fluoride, boron 
trifluoride or the like may be used extensively in the reaction process (see col. 1 , lines 
17-21). Furthermore, Jung et al does mention phosphoric acid (see col. 5 , line 5) in 
the specification. Therefore, it would have been obvious to the skillful artisan in the art 
to have motivated to employ phosphoric acid as an acid catalyst for the preparation of 
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methyl pivalate as an alternative to boron trifluoride because Takahashi et al expressly 
teaches the use of the acid catalyst such as sulfuric acid , hydrogen fluoride, boron 
trifluoride or the like extensively in the reaction process. 

Concerning the molar ratio of methyl pivalate to nonanoic methyl esters being 4 
or greater, the references are silent. However, it is possible that the reaction products 
may contain pivalic acid , methyl pivalate, isononanoic acid, or the like such as 
nonanoic methyl esters which are prepared from n-butylene, i-butanol, t-butanol, methyl 
-t-butyl ether or diisobutylene in the presence of hydrogen fluoride as the catalyst (see 
col. 4, lines 18-22). Regarding the molar ratio of methyl pivalate to nonanoic methyl 
esters being 4 or greater, the limitation of a process with respect to ranges of pH, time 
and concentration does not impart patentability to a process when such values are 
those which would be determined by one of ordinary skill in the art in achieving optimum 
operation of the process. Concentration is well understood by those of ordinary skill in 
the art to be a result-effective variable especially when attempting to control selectivity 
of a chemical process. 

Takahashi et al expressly teaches the process of producing the methyl pivalate 
either by the reaction process using isobutylene or methyl-t-butyl ether (MTBE) with 
carbon monoxide in the presence of the BF 3 catalyst; they are equivalent during the 
process. Jung et al is directed to the preparation of carboxylic acid esters by the olefin 
with carbon monoxide in the presence of the BF 3 alcohol complex catalyst. Therefore, it 
would have been obvious to the skillful artisan in the art to have motivated to 
incorporate Jung et al 'BF 3 alcohol complex catalyst into the Takahashi et al process of 
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producing the methyl pivalate as an alternative because both references are directed to 
the production of carboxylic acid esters. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Taylor Victor Oh whose telephone number is 571-272- 
0689. The examiner can normally be reached from 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cecilia Tsang can be reached on 571-272-0562. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





